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 The purpose of this study was to examine the role of exercise and physical 
activity routines, health education, and continued management support as low back pain 
prevention strategies in the electrophysiology and catheterization lab (EP/Cath lab) 
community.  To determine whether those individuals who completed more low back pain 
prevention strategies experience less musculoskeletal symptoms than those individuals 
who completed fewer, if any, prevention strategies, a survey was administered to two 
groups of EP/Cath lab professionals.  A total of 26 completed surveys were included in 
the final data set.  Low back pain was the most prevalent musculoskeletal symptom 
recorded, both in terms of trouble in the past 12 months (57.69%) and trouble in the past 
seven days (19.23%).  Furthermore, data trends showed an increase in the prevalence 
of low back pain as the number of years working in an EP/Cath lab setting increased.  
Results of an independent t-test indicated that those individuals with low back pain 
completed more prevention strategies (M=5.8, SD=3.6) than those individuals without 
low back pain (M=4.9, SD=2.5), but the mean difference was not significant, t(24)=.70, 
p=.49, d=.28.  Finally, a Pearson correlation revealed no significant relationship between 
the number of prevention strategies completed and the Nordic Musculoskeletal 
Questionnaire number of “Yes” responses, r(24)=-.013, p=.95.  As the number of 
prevention strategies completed was not found to be a predictor of injury, the 
identification and surveying of EP/Cath lab professionals who regularly complete a 
relatively high number of prevention strategies is suggested for future research to 
determine the best course of action to pursue to address musculoskeletal symptoms.
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CHAPTER I 
PROJECT OVERVIEW 
 
 
Musculoskeletal disorders, such as low back pain, are a common, costly problem 
in the hospital workforce.  This is due to the regular lifting, positioning, and transporting 
of patients, fast pace work environment, and a general collective temperament of putting 
their patient’s health before their own.  Those employees who work in a hospital’s 
EP/Cath lab appear to be especially susceptible to injury.  EP/Cath lab professionals 
regularly maintain forward-flexed postures for extended periods of time while working in 
the operating room.  In comparison to an acute injury such as a fall or collision, their 
collective back pain develops slowly over time until the pain becomes chronic and 
affects their lives both inside and outside of the hospital.  Traditionally exercise and 
physical activity routines, health education, and continued management support have 
been promoted as low cost/low risk interventions to address low back pain, but the 
extent to which hospital policy and culture enable these prevention strategies to be 
completed is unknown.  Thus, this study explored the perceived effectiveness of these 
investments in wellness from the perspective of the EP/Cath lab professional. 
Significance 
 
Low back pain and other musculoskeletal disorders are a common occurrence 
with substantial cost and impact on the United States economy (Katz, 
2006).  Musculoskeletal disorders account for 34% of all lost-workday injuries and 
illnesses and $1 of every $3 spent on workers’ compensation costs (Occupational Safety
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and Health Administration [OSHA], 2014).  Additionally, the indirect costs of low back 
pain and other musculoskeletal disorders include $59 billion per year in productivity loss 
(Spine Research Institute, 2014).  Such growing costs to businesses underscores the 
growing interest in, and significance of, cost-effective programs which are powerful 
enough to improve the health of the workforce, yet also produce a positive return on 
investment (Goetzel, Roemer, Liss-Levinson, & Samoly, 2008).  As a way to address 
this situation, noninvasive interventions including staff trainings on postural awareness 
and the completion of regular physical activity have been promoted as effective 
treatments for low back pain, but the evidence of their effectiveness is limited (Qaseem, 
Wilt, McLean, Forciea, & Clinical Guidelines Committee of the American College of 
Physicians, 2017).  This study was, therefore, potentially highly significant because its 
successful completion was expected to provide evidence showing the low cost/low risk 
combination of exercise and physical activity routines, health education, and continued 
management support were correlated to a reduced prevalence of low back pain.  The 
findings are needed to advocate businesses to make the social, financial, and strategic 
investments necessary to realize significant and lasting reductions in musculoskeletal 
injuries in their workforce (Gartley & Prosser, 2011).  Once these investments have been 
made and are accepted as part of the workplace culture, collective reductions in the 
incidence, degree, and consequence of human physical pain may finally be realized. 
Relevant Literature 
 
 Musculoskeletal disorders are cumulative, chronic, and slow developing injuries 
to the soft tissues of the body (University of Massachusetts Lowell, 2011).  
Musculoskeletal disorders have a significant financial impact on businesses and the 
workforce including 34% of all lost-workday injuries and illnesses and $1 of every $3 
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spent on workers’ compensation costs (OSHA, 2014).  To compound this problem, one 
in five workers who report a musculoskeletal disorder is unable to return to work within a 
month, costing their employers additional money, time, and resources to hire and train 
temporary staff (Spine Research Institute, 2014).  Due to the high direct and indirect 
costs to businesses, exploring ways to reduce musculoskeletal disorders is a key 
strategic target of employers. 
Hospital workers are highly susceptible to musculoskeletal disorders due to the 
regular lifting, positioning, and transporting of patients, combined with a fast pace work 
environment and a general collective temperament of putting their patients’ health before 
their own (OSHA, 2013).  Upon closer review, the EP/Cath lab subset of the hospital 
workforce appears to be especially susceptible to the specific musculoskeletal disorder 
of low back pain due to the sustained forward-flexed postures they commonly maintain 
while working in the operating room (Johnson, 2012).  Current EP/Cath lab norms 
suggest increases in the length and volume of caseload procedures are proportionally 
increasing the number of work hours in which EP/Cath lab professionals are required to 
stand in ergonomically-taxing work positions (O'Riordan, 2005). 
As a strategy to address this dilemma, exercise and physical activity routines, 
health education, and continued management support have been broadly promoted as 
cost-effective programs which are powerful enough to improve the health of the 
workforce, yet also produce a positive return on investment (Goetzel et al., 2008).  In 
theory the implementation of these low cost/low risk programs is a sound strategy based 
on evidence-based guidelines.  The American College of Physicians strongly 
recommends nonpharmacologic treatments for chronic low back pain, including exercise 
and mindfulness-based stress reduction, because the benefits clearly outweigh the risks 
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(Qaseem et al., 2017).  Bergeron, Wright, and Killion (2006) sought to identify the 
treatments currently used by Radiologic Technologists for low back pain and the 
frequency of use of such treatments.  “Exercise/stretching” was the only 
nonpharmacologic treatment option listed which could be completed independently and 
without the hired services of a licensed professional.  In practice, limited time and the 
inability to incorporate the program into everyday work routines have been found to be 
the two main reasons why these worksite-based fitness programs have failed to produce 
significant findings (Christenssen, 2001). 
To overcome these barriers, hospital management must concurrently have the 
social, financial, and strategic investments in place which complement and support these 
specific wellness interventions to realize significant and lasting reductions in 
musculoskeletal disorders (Gartley & Prosser, 2011).  Unfortunately, the extent to which 
these investments have been made by hospital management, and thus perceived 
effective by the EP/Cath lab workforce, is unknown. 
A holistic study of musculoskeletal symptoms was warranted because a close 
association exists between the presence of pain in various regions of the body and the 
likelihood of developing new back pain (Waddell, 2004, p. 76).  In terms of injury 
prevention, the health of the back cannot be separated from the health of the body.  This 
study sought to determine whether those individuals who completed more low back pain 
prevention strategies experience less musculoskeletal symptoms than those individuals 
who completed fewer, if any, prevention strategies.  Considerable published support for 
this theory was amassed during the review of the following low back pain prevention 
“best practices.” 
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First, as a means by which to provide consistent program oversight and address 
the high program dropout rates documented in independent programs, a facilitator-led 
class should be offered daily to the EP/Cath lab team (Smith, 2013).  In following the 
Back School protocol, these classes need to have both a physical activity component 
and an educational component in order for the results to be successful and long-lasting 
(Jaromi, Nemeth, Kranicz, Laczko, & Betlehem, 2012).  The physical activity component 
needs to be comprised of both stretching and strengthening exercises, as well as 
exercises which are performed independently a minimum of five times per week (Jaromi 
et al., 2012) for a period of 20-60 minutes per session (Freimann, Merisalu, & Paasuke, 
2015).  When combined with the weekly facilitator-led class, these exercise 
recommendations are aligned with the Physical Activity Guidelines for adults of 
completing at least 150 minutes per week of moderate-intensity aerobic physical activity 
along with two or more days/week of strength training (Office of Disease Prevention and 
Health Promotion, 2018a). 
Next, short educational talks should be provided to the entire EP/Cath Lab team 
on work time during one of their weekly mandatory meetings (Smith, 2013).  This 
strategy permits those EP/Cath lab employees who are uninterested in participating the 
optional physical activity component to at least receive pertinent educational information 
on posture (Christman, Fan, Fiszer, & Hunt, 2013) and stress management (Waddell, 
2004, p. 232). 
Once done, continued management support needs to be maintained throughout 
the entirety of the program in the form of shared overarching goals (Comelli, Vignali, 
Rolli, Lippi, & Cervellin, 2012), periodic evaluation (Wheeler, 2015), and listening to the 
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needs of the employees, addressing their specific issues, and most importantly following 
through with what has been promised (Crawford, Neil, & Thomas, 2014). 
Purpose and Specific Aims 
 
The purpose of this study was to examine the role of exercise and physical 
activity routines, health education, and continued management support as low back pain 
prevention strategies in the EP/Cath lab community.  Several previous studies of 
EP/Cath lab professionals examined the relationship between demographics/applicable 
work practice details and musculoskeletal symptoms, but a gap in the literature was 
present regarding the number and type of low back pain prevention strategies most 
regularly completed by those included in the studies (Klein et al, 2009).  Upon successful 
completion of the study, the primary investigator (PI) expected to have compiled the 
number and type of low back pain prevention strategies most regularly completed by 
those EP/Cath lab professionals who reported the least amount of musculoskeletal 
symptoms. 
There is a clear need to develop cost-efficient interventions to address the 
common, costly problem of musculoskeletal disorders in the EP/Cath lab community.  
This study is, therefore, potentially significant because its successful completion was 
expected to provide evidence showing the low cost/low risk combination of exercise and 
physical activity routines, health education, and continued management support were 
correlated to a reduced prevalence of low back pain. 
Specific Aim #1: Determine the prevalence of low back pain and other musculoskeletal 
symptoms within the EP/Cath lab community. 
Specific Aim #2: Determine the current use of prevention strategies within the EP/Cath 
lab community. 
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Specific Aim #3: Examine the relationship between the completion of prevention 
strategies and the prevalence of low back pain and musculoskeletal symptoms. 
Methods 
 
Selection and Recruitment of Study Participants 
Those individuals who work in either an EP or Cath lab setting were eligible to 
participate in the study.  According to the Bureau of Labor Statistics (2018), 1,130 
Cardiovascular Technologists and Technicians are currently employed in the state of 
North Carolina.  To obtain a representative sample of study participants who are 
physicians, the 650-member North Carolina chapter of the American College of 
Cardiology (ACC) was contacted for assistance with the study.  Assistance included the 
permitted attendance of an annual chapter meeting.  Additionally, the University of North 
Carolina (UNC) School of Medicine internal email list of 53 EP/Cath lab managers and 
technicians was used to obtain a sample of study participants who represented hospital 
management and staff.  A sample size of 85 study participants (n=85) was needed to 
detect a moderate correlation (r=0.3) using a two-tailed test (α=0.05) with 80% power 
(β=0.2). 
Data Collection 
A convenience sample design was used and all survey research data were 
collected through the administration of a validated Qualtrics survey.  The survey targeted 
EP/Cath lab physicians, managers, and technicians and included questions to assess 
exercise and physical activity routines, health education, and continued management 
support.  No personally identifiable information was collected during the administration of 
the survey.  Research data was collected on two populations of EP/Cath lab physicians, 
managers and technicians. 
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UNC School of Medicine Data Collection.  The Chief of Cardiology at the UNC 
School of Medicine granted the PI permission to use his internal email distribution list of 
53 EP/Cath lab managers and technicians to solicit the Qualtrics survey.  Once UNCG 
IRB approval was obtained and shared with the UNC IRB, the PI proceeded to email the 
survey to this specific list of hospital management and staff.  Approximately four weeks 
later a second email was sent to ensure maximum participation in the study. 
ACC Data Collection.  The North Carolina Chapter of the ACC granted the PI a 
Letter of Support for the permitted attendance of the 2018 NC & SC Chapters ACC 
Annual Joint Meeting for research purposes.  Approximately 200 conference attendants 
had the opportunity to complete the survey in electronic format.  The PI brought eight 
iPads to the three-day event, with the Qualtrics survey hyperlink saved in the frequently 
visited section of Safari for easy accessing.  All survey responses were collected 
anonymously, de-identified for analysis purposes, and stored in the UNCG Box account 
of the PI.  Accessibility to this UNCG Box account was limited to only the PI and Faculty 
Advisor.  Statistical analysis was carried out using the program Microsoft Excel. 
Data Instrumentation 
The survey was designed specifically for this research using the Qualtrics 
surveying software program.  The survey included three general sections: Nordic 
Musculoskeletal Questionnaire (NMQ), demographics/applicable work practice details, 
and low back pain prevention strategies.  The first section featuring the NMQ was used 
to calculate the prevalence of musculoskeletal symptoms within the EP/Cath lab 
employee population.  The NMQ was developed for the analysis of musculoskeletal 
symptoms (Kuorinka et al., 1987) and has been validated and applied to a wide range of 
occupational groups, including nursing (Crawford, 2007).  Additionally, the validity and 
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reliability of the NMQ was assessed to be moderate to high and its use appropriate for 
epidemiological research related to musculoskeletal disorders (Lenderink & Zoer, 2012).  
As the NMQ was designed for administration via paper-based survey, the full-body 
image used to identify the nine regions of the body was cropped into nine part-specific 
images to provide the research participant a constant visual reference during the 
completion of the electronic-based NMQ.  The second section on 
demographics/applicable work practice assessed height, weight, gender, age, number of 
years worked in an EP/Cath lab setting, number of hours per week in a lead apron, and 
percentage of average shift spent standing.  The third section on low back pain 
prevention strategies assessed exercise and physical activity routines, health education, 
and continued management support.  These questions were developed through the 
examination of peer-reviewed journal articles, scientific posters, and government 
websites which promote specific behaviors or actions that had the potential to prevent or 
reduce low back pain. 
Results 
A total of 38 completed surveys were collected in this study, of which 14 were 
collected through the UNC School of Medicine internal email list and 24 were collected 
at the 2018 ACC Annual Chapter Meeting.  To limit the study to only EP and Cath lab 
professionals, nine individuals who recorded a response of zero to the survey question 
“number of years worked in an EP/Cath lab setting” were omitted from the final data set.  
Additionally, three individuals did not complete the survey in its entirety and thus, were 
omitted from the final data set.  Ultimately, a total of 26 completed surveys were included 
in the final data set for analysis. 
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First, musculoskeletal symptoms were summarized through descriptive statistics.  
Table 1 summarizes the prevalence of aches, pains, discomfort, and/or numbness 
reported in each of the nine regions of the body as referenced in the NMQ. 
 
Table 1 
 
Nordic Musculoskeletal Questionnaire Number of “Yes” 
Responses 
   
Region of Body 
"Yes" Response 
(n=26) 
Neck 46.15% 
 Trouble in the last 12 months 12 
 Prevented from normal work 4 
 Trouble in the last 7 days 2 
Shoulders 42.31% 
 Trouble in the last 12 months 11 
 Prevented from normal work 2 
 Trouble in the last 7 days 1 
Elbows 0.00% 
 Trouble in the last 12 months 0 
 Prevented from normal work 0 
 Trouble in the last 7 days 0 
Wrists/Hands 23.08% 
 Trouble in the last 12 months 6 
 Prevented from normal work 3 
 Trouble in the last 7 days 1 
Upper Back 30.77% 
 Trouble in the last 12 months 8 
 Prevented from normal work 2 
 Trouble in the last 7 days 3 
Lower Back 57.69% 
 Trouble in the last 12 months 15 
 Prevented from normal work 3 
 Trouble in the last 7 days 5 
Hips/Thighs 11.54% 
 Trouble in the last 12 months 3 
 Prevented from normal work 1 
 Trouble in the last 7 days 1 
Knees 23.08% 
 Trouble in the last 12 months 6 
 Prevented from normal work 0 
 Trouble in the last 7 days 2 
11 
 
Table 1 (continued) 
  
Feet/Ankles 23.08% 
 Trouble in the last 12 months 6 
 Prevented from normal work 2 
 Trouble in the last 7 days 3 
Per Person Mean and SD 3.92±3.02 
 
 
Following the protocol of the NMQ, three descriptive questions were used to 
determine the prevalence of musculoskeletal symptoms in the nine regions of the body.  
Low back pain was the most prevalent musculoskeletal symptom recorded, both in terms 
of trouble in the past 12 months (57.69%) and trouble in the past seven days (19.23%).  
When the total number of “Yes” responses on the NMQ was analyzed per person, the 
data showed a wide range of musculoskeletal symptoms were present in the study 
population (M=3.92 SD=3.02).  Regarding the endpoints of this range, two individuals 
recorded zero “Yes” responses related to the presence of musculoskeletal symptoms 
and one individual recorded a total of 12 “Yes” responses between the three descriptive 
questions. 
Next, demographic and applicable work practices were calculated through 
descriptive statistics.  This included height, weight, gender, age, number of years 
working in an EP/Cath lab setting, number of hours per week in a lead apron, and 
percentage of average shift spent standing (Table 2).
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Table 2 
 
Demographics/Applicable Work Practice Details Stratified by the Presence or Absence of Low 
Back Pain (LBP) 
   
Variable Total LBP No LBP 
Number 26 15 11 
Height (inches) 63.23±3.40 67.53±3.07 69.18±3.74 
Weight (pounds) 180.65±36.86 182.27±46.06 178.45±20.45 
Gender (% male) 53.85 40.00 72.73 
Age 44.71±9.54 45.87±10.28 42.78±8.36 
Years working in EP/Cath lab setting 12.88±13.69 13.2±10.40 12.45±17.80 
 0-4 8 4 4 
 5-10 8 4 4 
 11-16 3 2 1 
 17-20 3 2 1 
 21 or more 4 3 1 
Hours per week in lead apron 10.98±12.70 10.03±13.58 12.27±11.91 
% of shift spent standing in lab 52.91±24.84 52.25±21.77 53.70±29.31 
 
 
Table 2 showed females tended to report more low back pain while males tended 
to report less back pain, even though the study population was almost evenly split 
between the genders.  Furthermore, Table 2 stratified study participants by relative 
range of years employed in an EP/Cath lab setting.  Data trends showed an increase in 
the prevalence of low back pain as the number of years working in an EP/Cath lab 
setting increased. 
Once done, data documenting the completion of prevention strategies were 
stratified by the presence/absence of low back pain and analyzed through descriptive 
statistics.  Table 3 summarized the totals related to each low back pain prevention 
strategy completed.
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Table 3 
 
Prevention Strategies Completed by EP/Cath Lab Physicians, Managers, and 
Technicians Stratified by the Presence or Absence of Low Back Pain (LBP) 
   
Prevention Strategy 
LBP 
(n=15) 
No LBP 
(n=11) 
Currently participate in early morning fitness program 6 2 
 Includes strength training exercises 4 1 
 Includes stretching exercises 4 2 
 Overall do you do your fitness program regularly 6 2 
Worksite-based fitness program currently offered to dept 4 2 
 Lead daily by a facilitator 0 0 
Worksite-based fitness program offered to dept in the past 0 0 
 Occurred on company-time 0 0 
 Each class included exercises targeting the various 
muscle groups of the body 
2 1 
 
Customized around dept’s specific needs, preferred 
communication methods, and resources available to the 
employees to help create a sense of ownership 
1 1 
Ergonomic-related topics discussed during team meetings 1 0 
 Includes discussion on poor posture(s) 0 0 
 Includes discussion on stress management 0 0 
 Includes discussion on active coping strategies  0 0 
Strategies developed to overcome limited time to stretch 5 4 
Strategies developed to overcome lack of regular breaks 7 4 
Strategies developed to overcome requirement to keep the 
body in a sustained forward-flexed posture during surgery 
4 2 
Regularly complete at least 150 minutes per week of 
moderate-intensity aerobic physical activity 
9 8 
Regularly complete stretching exercises 7 4 
Regularly complete strength training exercises two or more 
days/week 
7 3 
 Systematically change number of sets, reps, or weight 
used in strength training program  
5 1 
Know how to engage the deep core muscles  9 8 
Hospital management believes improvements in physical 
conditioning will help to prolong career 
5 5 
Low back pain and other musculoskeletal symptoms 
periodically evaluated 
0 2 
Functional Movement Screen or another validated 
screening tool periodically used to identify faulty movement 
patterns or muscular imbalances  
1 2 
 
 
The top two prevention strategies reported by both those with low back pain and 
those with no low back pain were “regularly complete at least 150 minutes per week of 
moderate-intensity aerobic physical activity” and “know how to engage the deep core 
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muscles.”  Furthermore, those with low back pain tended to report they currently 
participate in an early morning fitness program, regularly complete stretching and 
strength training exercises, and developed strategies to overcome lack of regular 
breaks.  The only two categories in which those with no low back pain reported more 
prevention strategies completed include “low back pain and other musculoskeletal 
symptoms periodically evaluated” and “Functional Movement Screen or another 
validated screening tool periodically used to identify faulty movement patterns or 
muscular imbalances.” 
As previously noted, females tended to report more low back pain while males 
tended to report less back pain, even though the study population was almost evenly 
split between the genders (Table 2).  Table 4 stratified the data by gender and 
summarized the totals related to each low back pain prevention strategy completed. 
 
Table 4 
 
Prevention Strategies Completed by EP/Cath Lab Physicians, Managers, and 
Technicians Stratified by Gender 
  
Prevention Strategy 
Male 
(n=14) 
Female 
(n=12) 
Currently participate in early morning fitness program 5 3 
 Includes strength training exercises 2 3 
 Includes stretching exercises 3 3 
 Overall do you do your fitness program regularly 5 3 
Worksite-based fitness program currently offered to dept 2 4 
 Lead daily by a facilitator 0 0 
Worksite-based fitness program offered to dept in the past 0 0 
 Occurred on company-time 0 0 
 Each class included exercises targeting the various 
muscle groups of the body 
1 2 
 
Customized around dept’s specific needs, preferred 
communication methods, and resources available to the 
employees to help create a sense of ownership 
1 1 
Ergonomic-related topics discussed during team meetings 0 1 
 Includes discussion on poor posture(s) 0 0 
 Includes discussion on stress management 0 0 
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Table 4 (continued) 
 
 Includes discussion on active coping strategies  0 0 
Strategies developed to overcome limited time to stretch 3 6 
Strategies developed to overcome lack of regular breaks 4 7 
Strategies developed to overcome requirement to keep the 
body in a sustained forward-flexed posture during surgery 
3 3 
Regularly complete at least 150 minutes per week of 
moderate-intensity aerobic physical activity 
11 6 
Regularly complete stretching exercises 6 5 
Regularly complete strength training exercises two or more 
days/week 
7 3 
 Systematically change number of sets, reps, or weight 
used in strength training program  
4 2 
Know how to engage the deep core muscles  10 7 
Hospital management believes improvements in physical 
conditioning will help to prolong career 
4 6 
Low back pain and other musculoskeletal symptoms 
periodically evaluated 
2 0 
Functional Movement Screen or another validated 
screening tool periodically used to identify faulty movement 
patterns or muscular imbalances  
3 0 
 
 
In terms of injury prevention, the data showed males tended to focus their 
attention on the frequency, intensity, time, and type of exercise performed.  The top 
prevention strategies reported by males include “regularly complete at least 150 minutes 
per week of moderate-intensity aerobic physical activity,” “know how to engage the deep 
core muscles,” “regularly complete strength training exercises two or more days/week,” 
and “currently participate in an early morning fitness program.”  Alternatively, females 
tended to address injury prevention by combining regular exercise with management 
support and strategies to overcome perceived barriers in the workplace.  The top 
prevention strategies reported by females include “know how to engage the deep core 
muscles,” “strategies developed to overcome lack of regular breaks,” “strategies 
developed to overcome limited time to stretch,” “regularly complete at least 150 minutes 
per week of moderate-intensity aerobic physical activity,” and “hospital management 
believes improvements in physical conditioning will help to prolong career.” 
 
 
16 
 
The next step was to use an independent t-test to compare the number of 
prevention strategies completed by those with reported low back pain versus those with 
no reported low back pain.  When the total number of “Yes” responses to each 
prevention strategy, per person, were compared, the scores ranged from a high value of 
15 best practices completed to a low value of one best practice completed.  Those 
individuals with low back pain completed more prevention strategies (M=5.8, SD=3.6) 
than those individuals without low back pain (M=4.9, SD=2.5), but the difference was not 
significant with the independent t-test, t(24)=.70, p=.49, d=.28. 
Next, musculoskeletal symptoms were examined to determine if those individuals 
who completed more low back pain prevention strategies experience less 
musculoskeletal symptoms than those individuals who completed fewer, if any, 
prevention strategies.  A Pearson correlation revealed no significant relationship 
between the number of prevention strategies completed and the NMQ number of “Yes” 
responses, r(24)=-.013, p=.95, two-tailed.  This result may be attributed to some 
individuals reporting musculoskeletal symptoms within the last year, but not having to 
miss work because of their pain and/or not experiencing symptoms within the last week.  
As a method to address this possibility, a Pearson correlation revealed no significant 
relationship between the number of prevention strategies completed and the prevalence 
of musculoskeletal symptoms in the nine regions of the body, r(24)=-.043, p=.83. 
Discussion 
The first specific aim of the study was to determine the prevalence of low back 
pain and other musculoskeletal symptoms within the EP/Cath lab community.  When 
asked “have you at any time during the last 12 months had trouble (ache, pain, 
discomfort, numbness) in” each of the nine regions of the body, low back pain was found 
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to be the most prevalent musculoskeletal symptom recorded, both in terms of trouble in 
the past 12 months (57.69%) and trouble in the past seven days (19.23%).  Comparing 
these results to the literature, Bergeron et al. (2006) surveyed 63 Radiologic 
Technologists and found low back pain to be the most prevalent musculoskeletal 
symptom recorded.  Regarding the frequency of musculoskeletal symptoms, Bergeron et 
al. (2006) noted 47.62% experienced back pain within the last five years, 42.86% 
experienced back pain within the last year, and 33.33% experienced back pain either 
weekly, daily, or constantly.  Comparing the two studies, the current study showed a 
higher overall pervasiveness of low back pain (57.69% to 47.62%), but less low back 
pain symptoms on a short-term basis (19.23% to 33.33%).  Despite these discrepancies, 
low back pain was found to be the most prevalent musculoskeletal symptom recorded in 
both studies. 
The second specific aim of the study was to determine the current use of 
prevention strategies within the EP/Cath lab community.  The top two prevention 
strategies reported by both those with low back pain and those with no low back pain 
were “regularly complete at least 150 minutes per week of moderate-intensity aerobic 
physical activity” and “know how to engage the deep core muscles.”  Furthermore, those 
with low back pain tended to report they currently participate in an early morning fitness 
program, regularly complete stretching and strength training exercises, and developed 
strategies to overcome lack of regular breaks.  It is unknown if the completion of 
prevention strategies occurred prior to or following the onset of low back pain.  This 
distinction is worth noting because McGill (2016, p. 292) suggested poor technique while 
stretching can lead to extra loading on the lumbar spine and thus, more low back pain.  
In terms of injury prevention, the services of a physical therapist, certified personal 
 
 
18 
 
trainer, or health educator who is qualified to design a comprehensive exercise program 
are warranted to instruct EP/Cath lab professionals on how to maintain a neutral spine 
while completing stretching exercises (McGill, 2016, p. 292) and improve core stability to 
ultimately enhance hip mobility (McGill, 2016, p 94).  Interestingly, no responses were 
recorded when asked if their worksite-based fitness program was led daily by a facilitator 
or occurred on company time, and only one response was recorded when asked if 
ergonomic-related topics were discussed during team meetings.  These findings suggest 
it is the cultural norm of the EP/Cath lab community to believe it is the personal 
responsibility of the employee rather than shared responsibility of the employee and 
hospital management to address the widespread low back pain present in the workforce, 
personified by only 38.46% of physicians, managers, and technicians reporting “hospital 
management believes improvements in physical conditioning will help to prolong career.”  
Comparing these results to the literature, Bergeron et al. (2006) noted 23.81% 
completed “exercise/stretching” as their treatment option for low back pain, but all 63 
individuals included in the study were asked this question, regardless of the presence or 
absence of low back pain.  Alternatively, my study showed 60.00% of those with 
reported low back pain regularly complete at least 150 minutes per week of moderate-
intensity aerobic physical activity.  This figure is slightly higher than the percentage of 
average adults (52.6%) who complete the recommended amount of aerobic physical 
activity each week (Office of Disease Prevention and Health Promotion, 2018b). 
The third specific aim of the study was to examine the relationship between the 
completion of prevention strategies and the prevalence of low back pain and 
musculoskeletal symptoms.  Although no significant difference was found in the number 
of prevention strategies completed by those with reported low back pain versus those 
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with no reported low back pain, data trends showed an increase in the prevalence of low 
back pain as the number of years working in an EP/Cath lab setting increased.  This 
finding was expected based on previous research.  Goldstein, Balter, Cowley, Hodgson, 
and Klein (2004) surveyed 423 interventional cardiologists and noted a similar upward 
trajectory of reported spine problems as the number of years of invasive practice 
increased.  Regarding another finding of the study, the number of prevention strategies 
completed was not found to be related to the amount of musculoskeletal symptoms 
experienced.  When the completion of prevention strategies was stratified by gender, the 
data showed males tended to take a more fitness-focused approach to the completion of 
prevention strategies while females tended to prefer the combination of fitness with 
strategic planning and management support.  As fewer than 20% of cardiologists are 
female (Casey, 2016), the results of this study suggest the achievement of a balance 
between the preferences of the majority and minority may be difficult to obtain. 
To conclude, this study sought to identify the musculoskeletal symptoms 
experienced and preventative strategies completed by a sample of EP/Cath lab 
professionals.  Although the sample was limited, the data and findings are of interest due 
to the lack of data on the role of exercise and physical activity routines, health education, 
and continued management support as low back pain prevention strategies in the 
EP/Cath lab community.  The completion of moderate-intensity aerobic physical activity 
and the engaging of the deep core muscles were the top two prevention strategies 
reported by those included in this study.  In addition, this study produced the creation of 
a novel research survey instrument which has the potential to be administered to other 
EP/Cath lab professionals to eventually grow the data set (Hackshaw, 2008).  The 
results of this study can be translated into practice and result in the encouragement of 
 
 
20 
 
EP/Cath lab physicians, management, and staff to complete these prevention strategies 
inside and outside of the hospital until more data become available from future research. 
Conclusion 
The results of this study showed those individuals who completed a variety of low 
back pain prevention strategies did not experience less musculoskeletal symptoms than 
those individuals who completed fewer, if any, prevention strategies.  Two factors may 
contribute to why this relationship was not found.  First, the sample size of the study may 
not have been large enough to detect a significant relationship between these two 
variables.  Second, a relatively low number of best practices were reported by those 
included in the study.  This finding showed several low cost/low risk preventative 
strategies for reducing musculoskeletal symptoms in the workforce are not currently 
being completed.  It is beyond the scope of this study to imply the omitted completion of 
these prevention strategies was the cause of the musculoskeletal symptoms identified in 
the study population.  Rather, the surveying of EP/Cath lab professionals who regularly 
complete a relatively high number of prevention strategies is suggested for future 
research, assuming this subset of the EP/Cath lab community should exist.  In addition, 
the completion of ethnographic research on an EP/Cath lab department which reported a 
low prevalence of musculoskeletal symptoms is suggested for future research to 
uncover and analyze how it was able to achieve a culture of wellness.  Once completed, 
this research has the potential to be repurposed and applied as a pilot program in other 
EP/Cath labs or hospital departments for the betterment of the hospital employee 
population.  Since no data concerning this potentially serious issue could be found in the 
literature, it makes sense to use the results from this small study for now to help EP/Cath 
lab professionals maintain low back and other musculoskeletal health.
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CHAPTER II 
 
DISSEMINATION 
 
 
The first step in disseminating this research is to present to a community of 
influential health professionals who may be receptive to the findings of this dissertation.  
I decided to target the Duke University Health System due to the many connections I 
have within this healthcare organization.  Within Duke, several opportunities for the 
dissemination of my research exist, including the Duke AHEAD Health Professions 
Education Day, Duke Health Patient Safety and Quality Conference, and Duke 
Employee Occupational Health & Wellness Seminar.  I targeted these three events 
because I have previously attended all three as either an exhibitor or participant, and I 
know the best individuals to contact to be included in future events.  In the end I 
requested permission to present at the Duke Employee Occupational Health & Wellness 
Seminar for three key reasons.  First, I would be able to create an adaptable and 
reusable PowerPoint presentation as the medium of my dissemination rather than a 
static research poster.  Second, I would have the full attention of my target audience 
during my presentation rather than the fleeting attention of a multitude of healthcare 
providers as they walk past my research poster.  Third, this monthly seminar is regularly 
attended by medical doctors, registered nurses, and other Duke stakeholders who have 
the shared goal of reducing the number of musculoskeletal disorders in the employee 
population. 
The main purpose of the presentation is to bring increased awareness to the 
issue of low back pain in the EP/Cath lab community and the perceived efforts being
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taken by EP/Cath lab physicians, managers, and technicians to address this issue.  To 
achieve this purpose, three goals for the presentation has been devised: 
1. Review the purpose, methodology, results, and discussion sections of this study. 
2. Review the conclusion section and describe my future plans for this research. 
3. Provide an example of what a pilot worksite-based fitness program may look like. 
The challenge of this presentation will be finding a balance between the 
explanation of my dissertation and the description of what the literature suggests a pilot 
worksite-based fitness program may look like.  Ultimately, I seek to identify a Duke 
stakeholder whom I can partner with to pursue my research agenda. 
Presentation Details 
 The following presentation is organized and outlined by PowerPoint slides and 
written as it would be presented to accompany the PowerPoint slides (Appendix D). 
 Introduction (Slide #1). 
Musculoskeletal disorders, such as low back pain, are a common, costly problem 
in the hospital workforce (Katz, 2006).  This is due to the regular lifting, positioning, and 
transporting of patients, fast pace work environment, and a general collective 
temperament of putting their patient’s health before their own (OSHA, 2013).  Those 
employees who work in a hospital’s electrophysiology or catheterization lab (EP/Cath 
lab) appear to be especially susceptible to injury.  EP/Cath lab professionals regularly 
maintain forward-flexed postures for extended periods of time while working in the 
operating room (Johnson, 2012).  Traditionally exercise and physical activity routines, 
health education, and continued management support have been promoted as low 
cost/low risk interventions to address low back pain, but the extent to which hospital 
policy and culture enable these prevention strategies to be completed is unknown.  
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Thus, this study explored the perceived effectiveness of these investments in wellness 
from the perspective of the EP/Cath lab professional. 
Learning objectives (Slide #2). 
Here are the three learning objectives of today’s presentation: 
1. Review the purpose, methodology, results, and discussion sections of this study. 
2. Review the conclusion section and describe my future plans for this research. 
3. Provide an example of what a pilot worksite-based fitness program may look like. 
Purpose and specific aims (Slide #3). 
The purpose of this study was to examine the role of exercise and physical 
activity routines, health education, and continued management support as low back pain 
prevention strategies in the EP/Cath lab community.  To realize this purpose, three 
specific aims were devised: 
1. Determine the prevalence of low back pain and other musculoskeletal symptoms 
within the EP/Cath lab community. 
2. Determine the current use of prevention strategies within the EP/Cath lab 
community. 
3. Examine the relationship between the completion of prevention strategies and 
the prevalence of low back pain and musculoskeletal symptoms. 
Methodology – Subject recruitment and data collection (Slide #4). 
Those individuals who work in either an EP or Cath lab setting were eligible to 
participate in the study.  Two populations of EP/Cath lab physicians, managers and 
technicians were included in the study.  First, the UNC School of Medicine was 
contacted, and permission was granted to use their internal email distribution list of 
EP/Cath lab managers and technicians to distribute the survey.  Second, the North 
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Carolina chapter of the American College of Cardiology (ACC) was contacted, and 
permission was granted to attend their 2018 annual chapter meeting to administer the 
survey via iPad to conference attendants.   
Methodology – Data instrumentation (Slide #5). 
Continuing our discussion on the methodology of the study, the Qualtrics survey 
used was an instrument designed specifically for this research.  It included three general 
sections: NMQ, demographics/applicable work practice details, and low back pain 
prevention strategies.  The first section featuring the NMQ was used to calculate the 
prevalence of musculoskeletal symptoms in nine different regions of the body.  The 
second section of the survey assessed demographics and applicable work practice 
details.  Finally, the third section on low back pain prevention strategies assessed 
exercise and physical activity routines, health education, and continued management 
support. 
Results (n=26) (Slide #6). 
Next, we will turn our discussion to the results of the study.  A total of 26 
completed surveys were included in the final data set.  Low back pain was the most 
prevalent musculoskeletal symptom recorded, both in terms of trouble in the past 12 
months (57.69%) and trouble in the past seven days (19.23%).  This finding is aligned 
with the literature (Bergeron, Wright, & Killion, 2006).  Furthermore, data trends showed 
an increase in the prevalence of low back pain as the number of years working in an 
EP/Cath lab setting increased.  Again, this finding is aligned with the literature 
(Goldstein, Balter, Cowley, Hodgson, & Klein, 2004).  Results of an independent t-test 
indicated that those individuals with low back pain completed more prevention strategies 
(M=5.8, SD=3.6) than those individuals without low back pain (M=4.9, SD=2.5), but the 
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mean difference was not significant, t(24)=.70, p=.49, d=.28.  Finally, a Pearson 
correlation revealed no significant relationship between the number of prevention 
strategies completed and the Nordic Musculoskeletal Questionnaire number of “Yes” 
responses, r(24)=-.013, p=.95. 
 Discussion (Slide #7). 
 For the discussion section we will focus our attention on the low back pain 
prevention strategies reported in the study.  The top two prevention strategies reported 
by both those with low back pain and those with no low back pain were “regularly 
complete at least 150 minutes per week of moderate-intensity aerobic physical activity” 
and “know how to engage the deep core muscles.”  Furthermore, those with low back 
pain tended to report they currently participate in an early morning fitness program, 
regularly complete stretching and strength training exercises, and developed strategies 
to overcome lack of regular breaks.  Interestingly, no responses were recorded when 
asked if their worksite-based fitness program was led daily by a facilitator or occurred on 
company time, and only one response was recorded when asked if ergonomic-related 
topics were discussed during team meetings.  These findings suggest it is the cultural 
norm of the EP/Cath lab community to believe it is the personal responsibility of the 
employee rather than shared responsibility of the employee and hospital management to 
address the widespread low back pain present in the workforce. 
Conclusion (Slide #8). 
This study sought to identify the musculoskeletal symptoms experienced and 
preventative strategies completed by a sample of EP/Cath lab professionals.  The 
results of this study showed those individuals who completed more low back pain 
prevention strategies did not experience less musculoskeletal symptoms than those 
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individuals who completed fewer, if any, prevention strategies.  Two factors may 
contribute to why this relationship was not found.  First, the sample size of the study may 
not have been large enough to detect a significant relationship between these two 
variables.  Second, a relatively low number of best practices were reported by those 
included in the study.  This finding shows several low cost/low risk preventative 
strategies for reducing musculoskeletal symptoms in the workforce are not currently 
being completed by those EP/Cath lab physicians, managers, and technicians who 
participated in the study.  It is beyond the scope of this study to imply the omitted 
completion of these low back pain prevention strategies was the cause of the 
musculoskeletal symptoms identified in the study population.  Rather, the identification 
and surveying of EP/Cath lab professionals who regularly complete a relatively high 
number of prevention strategies is suggested for future research, assuming this subset 
of the EP/Cath lab community should exist.  In addition, the completion of ethnographic 
research on EP/Cath lab departments which report a low prevalence of musculoskeletal 
symptoms is suggested for further research to uncover and analyze how they were able 
to achieve cultures of wellness.  Once completed, this research has the potential to be 
repurposed and applied as a pilot program in other EP/Cath labs or hospital departments 
for the betterment of the hospital employee population. 
Example of a pilot worksite-based fitness program (Slide #9). 
I believe my Duke University peers and LIVE FOR LIFE teammates have the 
potential to apply aspects of my dissertation for the betterment of the Duke employee 
population.  Although the focus of my dissertation was on the population of EP/Cath lab 
workers, my research may be transferrable to other medical departments which regularly 
use diagnostic medical imaging equipment and require their staff to wear radiation 
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protection garments (Lamar, 2004; S. Powell, personal communication, February 14, 
2017).  As such, this dissertation, combined with other material, has the potential to be 
applied as a functional blueprint in the design of worksite-based fitness programs in 
several other Duke departments.  Knowing this, let us turn our attention to what the 
literature suggests the design of a pilot worksite-based fitness program may look like. 
Step 1: Secure EP/Cath lab senior management support (Slide #10). 
Continued management support throughout the entirety of the program is 
paramount in realizing significant, lasting results (Smith, 2013).  One such motivation for 
continued support may be the belief that improvements in the physical conditioning of 
the physicians and staff will help to prolong their careers.  Understanding management’s 
motivation is important because the offering of a daily facilitator-led class on company-
time consequentially produces significant staffing costs for the department in the process 
(Gartley & Prosser, 2011; Starr, 2007).  During the needs assessment phase of the 
program, supervisor interviews and management concerns should be considered in the 
design of the program to help create a sense of ownership (Cornelius, Turin, Wiehagen, 
& Gallagher, n.d.).  To accomplish this goal, the various program designer/management 
sessions should be used to further customize the program around the department’s 
specific needs, preferred communication methods, and resources available to their 
employees.  Strategies can be developed at this time to preemptively address the 
EP/Cath lab-specific barriers of limited time to stretch (Christenssen, 2001), lack of 
regular breaks (J. Harrell, personal communication, January 25, 2017), and requirement 
to keep the body in a sustained forward‐flexed posture during surgery (Johnson, 2012).
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Step 2: Pre-assessment (Slide #11). 
The next step in the process is the pre-assessment.  Because back pain is a 
recurrent problem, the strongest and most consistent predictor of future back pain is the 
individual’s history of back pain (Waddell, 2004).  It must be noted I am not a clinician 
and to stay within my specific scope of practice, I propose the pre-assessment should 
comprise of the Qualtrics survey which I used in my dissertation and the completion of a 
Functional Movement Screening. 
Goals/Objectives (Slide #12). 
The temptation exists to define the success the program as the elimination of 
back pain in __% of the staff, while achieving a positive ROI in the process.  However, 
this definition of success is ill-advised because back pain is a recurrent problem.  My 
solution is the creation of both qualitative and quantitative objectives which fall under the 
goal categories of Participation, Satisfaction, Health Improvement, and Financial.  I 
developed these goals and objectives based on the knowledge that the longer the time 
since the last attack of back pain, the lower the chance of reoccurrence (Waddell, 2004). 
Step 3: Implement worksite-based fitness program (Slide #13). 
Next, we will turn our attention to the implementation of the worksite-based 
fitness program.  Ideally the facilitator of the daily class is a physical therapist, certified 
personal trainer, or health educator who is qualified to design a comprehensive exercise 
program which includes these specific components.  On the other hand, if this is not 
feasible due to budget and/or time restraints, the facilitator could lead the class on a 
periodic basis and several rotating volunteers within the department could lead the class 
on the days he/she cannot make it.  The two key points to remember are the classes are 
lead daily by a facilitator and occur on company-time.  The daily class should be 
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completed at either the start or end of a shift or at some other time that has minimal 
disruption to the work schedule. 
Step 4: Promote independent exercise component (Slide #14). 
Some might be more comfortable exercising on their own rather than at work.  
Therefore, the offering of virtual fitness programming to all participants is suggested.  
For example, Wellbeats offers a range of fitness classes for every age, stage, and ability 
which can be accessed at the convenience of the participant (Wellbeats, 2018).  To 
make sure planned, fixed increases to the workout program are made, the distribution of 
an exercise tracker is suggested.  The goal is the completion of the independent 
exercise component a minimum of five times per week (Jaromi, Nemeth, Kranicz, 
Laczko, & Betlehem, 2012) for a period of 20-60 minutes per session (Freimann, 
Merisalu, & Paasuke, 2015).  When combined with the weekly facilitator-led class, these 
exercise recommendations are aligned with the Physical Activity Guidelines for adults 
(Office of Disease Prevention and Health Promotion, 2018). 
Step 5: Discuss ergonomic-related topics during team meetings (Slide #15). 
Next, short educational talks should be provided to the entire EP/Cath Lab team 
on work time during one of their weekly mandatory meetings (Smith, 2013).  This 
strategy permits those EP/Cath lab employees who are uninterested in participating the 
daily classes or independent exercise component to at least receive pertinent ergonomic 
educational information. 
Step 6: Post-assessment (Slide #16). 
Bringing our attention back to the worksite-based fitness program, I propose the 
post-assessment should comprise of the completion of the Qualtrics survey at the one-
year mark and the completion of a FMS at both the 6-month mark and one-year mark.  
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The reason why this pilot program is one year in duration is due to the NMQ specifically 
asking “have you at any time in the last 12 months had trouble in…” and “have you at 
any time during the last 12 months been prevented from doing your normal work (at 
home or away from home) because of the trouble?” 
Continuity after 1 year (Slide #17). 
Once this one-year mark has been reached, senior management will have to 
decide whether to continue this pilot program in its current form, edit some of its 
components, or cease the program altogether.  In the ideal scenario, a member of senior 
management would become the “owner” of the program, several EP/Cath lab staff would 
volunteer to be the daily class leader, and these responsibilities would be reflected in the 
annual staff review.  If this best-case scenario was to occur, departmental budget dollars 
would need reallocated to fund the costs associated with new exercise equipment and 
the renewal of the staff’s annual Wellbeats memberships.  Finally, the NMQ and FMS 
could be completed on a reoccurring basis to provide further proof that the program is 
functioning as planned.  With senior management support, staff engagement, long-term 
funding, and promising metrics, evidence would be found supporting the expansion of 
the program to other departments within the hospital system. 
Conclusion (Slide #18). 
In conclusion, previous studies have shown musculoskeletal disorders are a 
common occupational hazard experienced by those who work in an EP/Cath lab setting 
(Klein et al, 2009).  However, the extent to which prevention strategies were completed 
by those surveyed in these studies was not explored.  I targeted this gap in the literature 
and my research suggests several low cost/low risk preventative strategies for reducing 
musculoskeletal symptoms in the workforce were not being completed by those who 
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participated in my study.  As for what comes next, I seek to use my dissertation 
endeavors and future research agenda to advocate stakeholders for changes in hospital 
policy to permit the offering of worksite-based fitness programs on paid company time.  
Thank you.
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CHAPTER III 
 
ACTION PLAN 
 
 
I am currently employed in the field of corporate wellness as the Health 
Promotion Manager of Duke University’s LIVE FOR LIFE employee wellness program.  
In the most general sense I am expected to work with Duke stakeholders, local 
community organizations, and my teammates to “promote a work culture and 
environment that supports healthy and safe behaviors/lifestyles” (Duke Human 
Resources, 2018).  As the Health Promotion Manager, my primary work responsibilities 
include the assessment, planning, implementation, and evaluation of health promotion 
programs which complement our department’s annual business plan.  Although within 
my department fitness and health education are two separate divisions, my unique 
educational background in both Kinesiology and Health Promotion permits additional 
intra-departmental collaboration.  One such intra-departmental collaboration which I am 
periodically requested to lead involves the creation of worksite-based fitness programs.  
Although I have designed several worksite-based fitness programs over the past 10 
years, unfortunately most fail to continue past the point in which I remove myself from 
the active management of the program.  Therefore, I decided to use the most recent 
request I received for the creation of a worksite-based fitness program as the motivation 
behind my dissertation endeavors.  Through my research I sought to identify the best 
practices which go into a worksite-based fitness program, and more importantly, suggest 
practical ways to use this information when designing health promotion programs to 
address low back pain and other musculoskeletal disorders.
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My action plan uses the ecological model as the framework for the dissemination 
of my research findings (American College Health Association, 2016).  First, this 
dissertation experience has strongly influenced my personal physical fitness routine.  As 
a seasoned personal trainer, I am expected to exercise on a consistent basis.  Since 
beginning my dissertation I increased my strength training to three days per week and 
found planned, fixed increases in exercise intensity and duration have helped me realize 
progressive decreases in back pain (Waddell, 2004, p. 378). 
Second, my Duke University peers and LIVE FOR LIFE teammates have the 
potential to apply aspects of my dissertation for the betterment of the Duke employee 
population.  Although the focus of my dissertation was on the population of EP/Cath lab 
workers, my research may be transferrable to other medical departments which regularly 
use diagnostic medical imaging equipment and require their staff to wear radiation 
protection garments (Lamar, 2004; S. Powell, personal communication, February 14, 
2017).  As such, this dissertation, combined with other material, has the potential to be 
applied as a functional blueprint in the design of worksite-based fitness programs in 
several other Duke departments.  My long-term goal is to implement a pilot worksite-
based fitness program based on the low back pain prevention strategies referenced in 
the Qualtrics survey designed specifically for this dissertation. 
Third, silos appear within the corporate wellness environment on the institutional 
level in the following forms: onsite fitness centers, onsite health centers, employee 
assistance programs, occupational health departments, safety departments, facility 
departments, food service departments, and human resource departments.  Health and 
behaviors are complementary, mixed, and deeply interrelated and the silo mentality does 
not fit nicely with this reality.  My goal is to use my dissertation endeavors to advocate 
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for more interdepartmental collaboration among corporate wellness entities for the 
potential benefit of EP/Cath lab staff members, as well as for the potential benefit of the 
staff in other hospital departments.  One such way I plan to pursue this task is through 
the presentation of my research findings at an upcoming meeting of the Employee 
Occupational Health & Wellness Seminar.  This talk is regularly attended by medical 
doctors, registered nurses, and other Duke stakeholders who have the shared goal of 
reducing the number of musculoskeletal disorders in the employee population. 
Fourth, I intend to use my membership into the ACC as my primary source of 
contact with the EP/Cath lab community.  The next step of my research agenda is to 
identify and survey EP/Cath lab professionals who regularly complete a relatively high 
number of prevention strategies, assuming this subset of the EP/Cath lab community 
should exist, to potentially determine if number of prevention strategies completed is 
inversely correlated to the amount of low back pain experienced.  To complete this task, 
I plan to target those individuals who authored articles in ACC publications on employee 
wellness-related topics.  In addition, I plan to seek out ACC members who are actively 
serving in the military, and thus, are required to maintain specific physical fitness 
standards while in service.  Furthermore, I intend to join the ACC Cardiovascular Team 
Member Section to network with other members who share similar research interests.  
Upon completion of this specific research, I hope to disseminate the findings via 
presentation at the 2019 NC & SC Chapters ACC Annual Joint Meeting or via poster at 
the ACC's Annual Scientific Session & Expo in 2020. 
Finally, businesses regularly hire personal trainers and health educators to 
implement health promotion programs as a way to address the significant financial 
impact musculoskeletal disorders have on their organizations (Goetzel et al., 2014), but 
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it must be noted these professionals are not clinicians and must take care to stay within 
their specific scope of practice.  Research suggests the combination of ergonomic 
education, strengthening exercises, and stretching exercises can produce significant 
reductions in low back pain in a general inpatient nurse population (Jaromi et al., 2012), 
but the implementation of interventions will take the political will of hospital management 
to finance these programs and provide the necessary resources for their initial and 
continued success.  Therefore, I seek to use my dissertation endeavors and future 
research agenda to bring increased awareness to the issue of low back pain in the 
EP/Cath lab community and advocate stakeholders for changes in hospital policy to 
permit the offering of worksite-based fitness programs on paid company time.
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APPENDIX B 
 
CONSENT FORM 
 
 
 
 
Project Title: Examining low back pain prevention strategies in the electrophysiology 
and catheterization lab 
  
Principal Investigator: Nicholas Beresic 
  
Faculty Advisor: Pamela Kocher Brown 
  
What is this all about? 
I am asking you to participate in this research study to examine the significance of 
exercise and physical activity routines, health education, and continued management 
support as low back pain prevention strategies in the EP/Cath lab community.  This 
research project will only take about 5 minutes and will involve you completing a survey 
in either electronic or paper-based format. Your participation in this research project is 
voluntary.  
  
How will this negatively affect me? 
Other than the time you spend on this project there are no know or foreseeable risks 
involved with this study.  
  
What do I get out of this research project? 
There is no direct benefit in participating in the study. 
  
Will I get paid for participating? 
There is no compensation for being in the study. 
  
What about my confidentiality? 
We will do everything possible to make sure that your information is kept confidential. All 
information obtained in this study is strictly confidential unless disclosure is required by 
law. All responses will be collected anonymously, de-identified for analysis purposes, 
and stored in the UNCG Box account of the PI, accessible to only the PI and Faculty 
Advisor.  If completing the survey online, please note that absolute confidentiality of data 
provided through the Internet cannot be guaranteed due to the limited protections of 
Internet access. Please be sure to close your browser when finished so no one will be 
able to see what you have been doing.
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What if I do not want to be in this research study? 
You do not have to be part of this project.  This project is voluntary and it is up to you to 
decide to participate in this research project.  If you agree to participate at any time in 
this project you may stop participating without penalty. 
  
What if I have questions? 
You can ask the Nicholas Beresic (njberesi@uncg.edu) or Pamela Kocher Brown 
(plkocher@uncg.edu) anything about the study.  If you have concerns about how you 
have been treated in this study call the Office of Research Integrity Director at 1-855-
251-2351. 
  
By circling "I agree" below, you indicate you have this consent form and agree to be in 
this study, with the understanding that you may withdraw at any time. 
 
I agree    I do NOT agree
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APPENDIX C 
 
EMAIL SCRIPT 
 
 
Dear UNC Healthcare Professional: 
 
My name is Nick Beresic and I am currently enrolled as a doctoral student in the University of North Carolina 
at Greensboro’s EdD in Kinesiology program.  You are invited to complete a short survey (approximately five 
minutes) to examine the significance of exercise and physical activity routines, health education, and 
continued management support as low back pain prevention strategies in the EP/Cath lab community.  Your 
responses will be anonymous and no identifying information (e.g., name, email address) will be collected by 
the researcher. 
 
Should you decide not to participate in this study, simply withdraw at any time by closing out of the survey.  
No data will be collected; however, any submitted data cannot be withdrawn because it is unidentifiable.  
The decision to withdraw or not participate in the study will not result in any negative consequences.  Your 
consideration and time are greatly appreciated. 
 
To participate in the study and complete the survey, please follow this link to the Survey (You acknowledge 
that you have not submitted a survey previously and will submit only one survey): 
 
https://uncg.qualtrics.com/jfe/form/SV_6Rs6AF1wdbPKyHj 
 
If you have any questions concerning the study and/or the survey, please contact me via email at 
njberesi@uncg.edu.  Thank you for your consideration and support in the research effort.  
 
Sincerely, 
 
Nicholas Beresic, CHES®, CPT 
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